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Introduction
Atomic data, for the neutral and ionized species of the neon isoelectronic sequence, play a significant role in a variety of physical processes occurring in astrophysical applications and also in many industrial applications. Transition probabilities of different lines for several elements have been used in the analysis of stellar abundances. Magnesium has been detected in the solar spectra [1, 2] and is also present in the atmosphere and surface of Europa [3] . It is also one of the best observed elements in late-type stars and magnesium seems to be an important element to study the history of nucleosynthesis in the universe [4] . Przybilla et al. [5] indicate that, more specifically, magnesium is a choice specie for the determination of stellar a-elements abundance. It is well known that the ionization equilibrium of Mgl/II is a sensible temperature indicator for early A-stars at all luminosities. Moreover, the determination of the abundance of magnesium in astrophysical plasmas by non-LTE calculations [6] are affected by the depopulation of excited Mg II levels which produce an overpopulation of Mg III states. A good knowledge of the levels and of the atomic parameters of Mg III may shed light into the depopulation processes of Mg II and adjust the load balancing based on Mg I/II. Very recent studies show the presence of the UV lines of Mg I, 285.3 nm, and Mg II, 279.6 nm and 280.3 nm, in galaxies [7] . Then, a further study of the Mg III at extended wavelengths should be performed to estimate the parameters of stellar plasmas.
In addition, it is one of the most abundant elements on earth, with multiple applications. At industrial level, magnesium improves the industrial properties of several materials [8] . It is, therefore, present in many alloys of industrial interest which turns it into a good candidate for the diagnosis of the properties of plasmas produced by laser (LSP) with these materials. The LSP technique has been recently used in the study of biodegradable implants made with Mg-Ca alloys, adding interest to the behavior of the atomic parameters of magnesium species [9] .
The spectrum of Mg III has been previously studied by several authors. Andersson and Johannesson [10] completed an earlier work made by Soderqvist [11] and Sulmont and Felenbok [12] using an extended analysis of the spectrum of Mg III. Subsequently, Lundstrom [13] made the accurate measurements of ns and nd ground term combinations. Autoionization spectra of Mg III were studied by Esteva and Mehlman [14] and Kastner et al. [15] . An exhaustive compilation of experimental wavelengths and energy levels of Mg III was carried out by Martin and Zalubas [16] and Kaufman and Martin [17] . Later, new lines of Mg III between 156 and 166 A were presented by Brown et al. [18] .
According to Moore [19] , in their compilation Martin and Zalubas used the most appropriate notation to describe the energy levels: jl coupling or LS coupling. This notation has been adopted in this manuscript. Andersen et al. [36] six of these values were revised and were also provided new measures eliminating the cascade contribution. Five levels of the 2p 5 4p and 2p 5 3s configurations were obtained from the investigation of beam-foil spectra of Mg III by using a heavy ion accelerator by Lundin et al. [37] . Later, Buchet et al. [38] and Trabert [39] made new measures of the levels and lifetimes of the 2p 5 3s configuration. Curtis et al.
[40] presented measurements and database predictions for the An = 1 resonance and intercombination transitions in the Ne sequences.
In this work, we present the calculation of the transition probabilities for 365 lines of Mg III arising from levels corresponding to 2p 5 ns (n = 3, 4, 5), 2p 5 np (n = 3, 4), 2p 5 nd (n = 3, 4), 2p 5 nf (n = 4, 5) and 2p 5 5g configurations. The vast majority of the transition probabilities correspond to lines lying in the ultraviolet range (UV) which are of high interest in astrophysics. Then, we have calculated transition probabilities for lines arising from 2p 5 nf (n = 4, 5) and with wavelengths 132. 9583, 134.8342, 134.9132, 186.5636,188.2308,190.0043 and 193.8249 nm. These lines, with high transition probabilities, are mentioned at NIST [41] and a priori, seem easily measurable and maybe, therefore, of high interest for astrophysical and industrial applications.
With the results obtained from these calculations, it is possible to obtain other spectroscopic parameters, such as the Stark broadening parameters. It is well known that the calculations of these parameters, can be carried out using the semiempirical approach if an exhaustive set of the transition probabilities is available. In this way, we have used our results in .
We also include the lifetimes of several levels corresponding to the configuration mentioned above. These lifetimes have been compared to the available experimental values.
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ABSTRACT
There have been calculated transition probabilities for 365 lines arising from 2p 5 ns (n = 3, 4, 5), 2p 5 np (n = 3, 4), 2p 5 nd (n = 3, 4), 2p 5 nf (n = 4, 5) and Martin and Zalubas [16] , by means of Cowan's computer codes [47] . For the HFR calculations, the Cowan computer code provides not only the radial parts for determination of transition probabilities but also an initial estimation of the parameters for the IC fittings. In this way we have been able to obtain the LS composition at each level. In order to make the calculations we use a basis set as the suggested by Froese Fischer and Tachiev [29] . Our basis set consists of 5 configurations of even parity, namely, 2s 2 2p 6 , 2s 2 2p 5 np (n = 3, 4) and 2s 2 2p 5 nf (n = 4, 5) and 18 configurations of odd parity, that is, 2s 2 2p 5 ns (n = 3-6), 2s 2 2p 5 nd (n = 3-9), 2s 2 2p 5 5gand 2s 1 2p 5 np (n = 3-8). We have not introduced core polarization effects in this manuscript because magnesium is a light element. The values obtained with the HFR ab initio calculations were used as a starting point in the setting of energy levels. Thus, we obtained the LS composition of each level and the degree of configuration mix considering their interactions and the experimental energy levels.
As usual, the number of parameters deduced from the ab initio analysis, using the above mentioned configurations, is excessive (it exceeds the number of experimental levels). This is the main reason why all these cannot be included in the adjustment process. Following the procedure indicated by Cowan we have excluded a certain number of these parameters. In fact, we have excluded the same parameters which had already been excluded byAndersson and Johannesson [10] . In light of this, we used, in the calculations for the F/ 0 G/ < and R/ < excluded, the HFR ab initio values scaled down by a factor of 0.85 (as suggested by Cowan). For the spin-orbit integrals f n/ characterized by small numerical values, that have not been adjusted in the fitting procedures, we used the HFR ab initio values without scaling. As expected, our results for these parameters are not essentially different from those previously published by Andersson and Johannesson [10] .
The wavefunctions obtained in the Cowan's code were used in the calculations to obtain the matrix elements required. The transition probabilities are obtained from the matrix elements by using the standard expression of Martin and Wiese [48] :
where Ai d and fa are the transition probability and the oscillator strength, respectively, e and m e are the electron charge and electron mass, X is the transition wavelength, c is the light speed, h is the Planck constant, g t and gi ( are the statistical weights and {Pi<\ r \Pi) is the calculated matrix element including the modification pointed above. The lifetimes of a level is the inverse of the sum of the transition probabilities arising from this level.
Results
There are no available experimental values of transition probabilities to be compared with our results. Then, the only possibility is to compare it to other theoretical works. Discrepancies appear, in certain cases, the moment we compare every author's theoretical approaches. The HFR method and the Cowan's code are optimized for the calculation of energy levels. The fitting method produces wavelengths which are very close to the experimental ones. Nevertheless, we can obtain from a set of transition probabilities different from those obtained with the ab initio HFR calculations. Tables 1 -5 . In the first and second columns we present the mentioned transition (the upper and lower level). The third one displays the wavelength in nm (these wavelengths are as indicated in the column observed in the NIST database except in the cases specified in each table [41] ). The remaining columns present our values (fourth column) compared when available with the calculated values of other authors. In order to facilitate a comparison between our results with the values provided by other authors, we add in the last column a relationship between our value and the value provided by Froese Fischer and Tachiev [29] .
Therefore, there is a good agreement between our results and those reported by other authors with the exception of the resonant lines 23. 42631, 23.17333, 18.29717 and 197.9430 nm (Table 1) , and 18.65419 nm (Table 3 ). This mismatch results from the fact that other authors have introduced different non-experimental level energy values in their calculation procedure to find a better fit in the energies of the levels. As already mentioned, this method is good to adjust the energies but may produce less accurate estimates for other parameters, such as transition probabilities. In the absence of experimental values, and since the disagreement does not exceed a factor of 1.9, we estimate that our calculations are appropriate. Also, as expected, there are discrepancies in some other very weak lines.
In Table 6 we present radiative lifetimes of 89 levels of Mg III: Column one displays the level considered, column two shows the experimental energy levels given by Martin and Zalubas [16] and column three shows our calculated values. In the last column we present the experimental values measured by other authors and a relationship between our calculated values and the values provided by Andersen et al. [36] and Buchet et al. [38] . Both authors have made measurements corrected by cascades. As it can be seen, our values are in good agreement with the experimental ones within the exception of the two resonant lines. These deviation of the lines are of the order of a factor 1.6. Also are in good agreement with the values calculated by Gruzdev and Loginov [32] . Fig. 2 shows a plot of the measured lifetimes and our calculated lifetimes versus effective quantum numbers, n*, of 2p 5 3p and 
Conclusions
We present theoretical transition probabilities for 365 lines and lifetimes corresponding to 89 levels of Mg III with focus on the ultraviolet range of wavelengths. Our values for lifetimes are in reasonable agreement with experimental values. We have reported, nf(n = 4, 5) we can extend the wavelength range where it is possible to estimate plasma temperature. This is quite important, because the UV range can be required in some experiments, especially when specific experimental equipment is available or when very intense UV lines are present.
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